Over expression of FGF7 enhances cell proliferation but fails to cause pathology in corneal epithelium of Kerapr-rtTA/FGF7 bitransgenic mice.
Available evidence suggests that fibroblast growth factor 7 (FGF7, also known as keratinocyte growth factor, KGF) serves as a paracrine growth factor modulating corneal epithelial cell proliferation. In the present study, we used a binary inducible transgenic mouse model to examine the role of FGF7 on corneal epithelium proliferation. A keratocyte specific 3.2 kb murine keratocan promoter (Kerapr) was used to prepare Kerapr-rtTA transgenic (Kr) mice that constitutively overexpress reverse tetracycline transcription activator (rtTA) by cornea stromal keratocytes. The Kr mice were crossed with tet-O-FGF7 mice to produce Kr/tet-O-FGF7 bitransgenic mice. Expression of human FGF7 (hFGF7) was induced by the administration of doxycycline via intraperitoneal injection and/or feeding mice doxycycline in drinking water and chow. Overexpression of hFGF7 was confirmed by RT-PCR and western blot. BrdU incorporation was used to determine cell proliferation. The rtTA mRNA and protein were constitutively expressed by the cornea with or without doxycycline induction, whereas hFGF7 was detected only in Kr/tet-O-FGF7 bitransgenic mice upon induction by doxycycline. Examination of induction kinetics in adult Kr/tet-O-FGF7 bitransgenic mice after a single intraperitoneal injection of doxycycline revealed that hFGF7 mRNA expression was detected 12 h after doxycycline administration, peaked at 36 h, was sustained up to 48 h, and declined thereafter. The elevated level of hFGF7 expression coincided with hyperproliferation of corneal epithelial cells. In bitransgenic mice, the number of BrdU labeled cells increased after 36 and 48 h of transgene induction compared to controls of noninduced bitransgenic or doxycycline treated single transgenic mice. The BrdU labeling index was 33+/-9.2 positive cells per corneal section for Kr/tet-O-FGF7 bitransgenic mice and 25+/-9.3 for tet-O-FGF7 single transgenic mice at 36 h post-doxycycline treatment. However, the excess FGF7 driven by doxycycline induction did not produce severe perturbation of corneal epithelium homeostasis. Our results demonstrate that the doxycycline inducible system is effective in regulating transgene expression in corneal stroma of Kr/tet-O-FGF7 bitransgenic mice. However, the development of pathology resulting from the overexpression of transgenes may depend on whether the amount of transgene product present is sufficient to alter the homeostasis of the targeted tissues.